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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tagk of technical committees is to prepare International Standards. Draft Interndtional Starjdards
adopted by the technical committees are circulated to the member bodies for votingyPublication gs an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shill not be held responsible for identifying any or all such patent rights.

ISO 6452 wap prepared by Technical Committee ISO/TC 45, Rubber_and rubber products, Subcommittee
SC 4, Products (other than hoses).

This second gdition cancels and replaces the first edition (ISO 6452:2000), which has been technically re¢vised.
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ISO 6452:2007(E)

Rubber- or plastics-coated fabrics — Determination of fogging
characteristics of trim materials in the interior of automobiles

WARNING — Persons using this International Standard should be familiar with normal laboratory

This |
of rub

The method may also be applicable to fluid, pasty, powdered or sglid*raw materials which are

such
other

The p|

test conditions. This test will not measure or cannot measure accurately those cases in which:

th

th
fi

In suc

2 N

The f
refere

document (including'any amendments) applies.

ISO/T]

Py

. It is the responsibility of the user to establish appropriate safety and health
compliance with any national regulatory conditions.

pra

cope

hternational Standard specifies a test method which is intended to detérmine the fogging d
ber- or plastics-coated fabrics that are used as trim materials in the interior of motor vehiclg

rim materials or from which the materials are manufactured. The method may also be
materials and finished products.

rocedure is applicable to the measurement of fog cenidensate on glass surfaces within th

e surface tension of the condensate is low, resulting in early coalescing into a thin transpa

sociated with
ctices and to

haracteristics
S.

the basis for
applicable to

e limits of the

rent film;

e condensate is present in such a large-quantity that the droplets coalesce and form a hgavy oily/clear

m (this heavy film gives false readings).

h cases, the gravimetric method. is preferred.

ormative references

bllowing refereneéd documents are indispensable for the application of this docume
hces, only the edition cited applies. For undated references, the latest edition of th

R 9272, Rubber and rubber products — Determination of precision for test method standar

ht. For dated
e referenced

ds

3 Principle

A test piece is heated in a glass beaker. Any volatile constituents are condensed on either a cooled glass
plate or a disc of cooled aluminium foil.

The fogging value F is calculated as the quotient, in percent, of the reflectometer value for the glass plate with
fogging condensate and the reflectometer value of the same glass plate without fogging condensate.

The mass of the condensable constituents G is given by the difference between the masses of the aluminium
foil disc with and without fogging.

© 1SO 2007 — All rights reserved
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4 Materials

4.1 Thermal-transfer fluid, for the thermostatically controlled bath (5.1). The fluid shall be temperature-
stable and preferably water-soluble for easier cleaning. A suitable fluid is a modified polyhydric aliphatic
alcohol.

4.2 Glass-cleaning detergent, of a non-alkaline type.

4.3 Diisodecyl phthalate (DIDP), obtained from the stated source (see Annex C).

5 Apparatus

5.1 Thermostatically controlled bath, designed to operate at up to 130 °C. Safety devices shall bd

to prevent ov
the temperatd
done at a sloy

NOTE 1 It ig
seen in the tesf

NOTE2 So
bath. The bes
temperatures ir

The bath sha
more than 5
between the
60 mm.

The bath sha
of the glass p

5.2 Coolin
shall be hollo
They shall ha
the interior of
filled with wat
the weight of

The cooling p
is 21 °C and t

5.3
Figure 1.

Flat-bdttomed- beakers, of heat-resistant glass, minimum mass 400 g, with the dimensions shq

brheating. The circulation system, the bath capacity and the heating system shall be sug
v and uniform speed.

very important to keep the temperature correct, as tests have shown that onlya 0,5 °C difference
results.

me heaters/circulators have a centrifugal pump in the bottom, pumping,the liquid at high speed aroy
kers (5.3) will then have the liquid passing them at different_spéeds and this will cause d
different beakers.

| be designed so that, after placing the beakers (5.3).in the bath, the temperature does ng
'C, and the test temperature is regained after no.more than 20 min. The minimum dis
beakers and the walls shall be 30 mm and between the bottom of the bath and the bsg

| be equipped with a device indicating the distance between the bath fluid and the lower s
ate (5.6). This distance shall be (60.£@2)'mm.

j plates, designed to be placed ‘an the glass plates (5.6) to keep them cool. The cooling
v and made of corrosion-resistant metal, with the side facing the glass plate made of alum
ve two cooling-water connections located so that the cooling water flows through the wh
the plate. The surface.in-eontact with the glass plate shall be flat. The mass of a cooling
er shall be at least 1-Kg,/to overcome the buoyancy of the beaker (5.3) in the bath. The wh
he cooling plate shallrest on the beaker. A separate cooling plate shall be used for each |

ates and thed@associated water thermostat shall be designed so that the mean water tempg
he difference’in temperature between the inlet and outlet does not exceed 1 °C.

fitted
h that

re can be kept constant to within + 0,5 °C throughout the bath. The agitation ofithé bath shall be

can be

nd the
fferent

t drop
stance
akers

urface

plates
inium.
ole of

plate
ole of
eaker.

rature

wn in

5.4

made of corrosion-protected steel, to keep the test pieces flat.

5.5

to 95 mm, thickness 2 mm to 4 mm and hardness 50 IRHD to 70 IRHD.

5.6

Metal rings, external diameter 80 mm, internal diameter 74 mm, height 10 mm and mass (55+ 1) g,

Sealing rings, of silicone- or fluoro-rubber, L-shaped or circular in cross-section, inner diameter 90 mm

Float-glass plates, of residential or windshield window quality, for condensation of the fogging,

thickness (3 £ 0,2) mm, either square with minimum dimensions of (110 x 110) mm or circular with a diameter
of 103 mm. The reflectometer values of all the plates used shall be the same to within £ 2 % units. The tin and

non-tin surfac

NOTE

es of the plates shall be identified.

under a UV light at 254 nm wavelength. The tin surface will fluoresce when it is exposed to the UV light.

The tin and non-tin surfaces of the glass plates can be identified by viewing the surfaces in a darkened room

© 1SO 2007 — All rights reserved
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Dimensions in millimetres

+15

190 +1

$90) +1

A
 J

a8  Ground.
Figure 1 — Glass beaker
5.7 Filter paper, with a diameter of 110 mm and a mass per unit surface area of 90 g/mZ2.

5.8 Aluminium foil discs, thickness 0,03 mm, diameter (103 = 1) mm. Store the prepared aluminium foil
discs in a desiccator (5.14) to avoid condensation and contamination.

5.9 Reflectometer, with a 60° incident beam and 60° measurement beam.

© 1SO 2007 — All rights reserved 3
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5.10 Spacer, designed to prevent contact with the condensate on the glass plate during reflectometer
measurements, made of a suitable material such as paper or plastic with a circular hole for the measurements.
The thickness of the spacer shall be (0,1 + 0,02) mm (see Figure 2).

Dimensions in millimetres

0,1 20,02
3 £0,2

<
g

—Bp

|
|
|
10

37

37

A
ol |

3

A
Y

11Q

A
Y

Figure 2 <+ Spacer on top of glass plate

5.11 Dishwasher, preferably connected to a deionized-water supply and capable of being operated at 80 °C.
5.12 Balance, with scale divisjiens of 0,01 mg.
5.13 Polyethylene gloves.

5.14 Desiccptor, with suitable drying material.

6 Test pieces and test samples

In the case of finished products, cut circular test pieces with a diameter of (80 £ 1) mm from the sample. The
thickness of the test pieces can be up to 10 mm. Machine thicker materials on the underside to 10 mm (the
underside is the side facing away from the side which is visible in the vehicle). If other test piece dimensions
are required, these may be as given in the product specification or as agreed between the interested parties.

In the case of powdered, pasty or fluid materials, take a test sample of (10 + 0,1) g.

Take two test pieces or test samples for the determination of the fogging value F and another two for the
determination of the mass of the condensable constituents G.

4 © 1SO 2007 — All rights reserved
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7 Conditioning

Unless otherwise specified, condition all test pieces and test samples at 23 °C and 50 % RH for at least 16 h.

Foamed materials and coated fabrics shall be conditioned by drying in accordance with Table 1 in a
desiccator over phosphorus pentoxide (or silica gel) on a carrier, without the use of a vacuum.

Table 1 — Drying times

Only t
with b

After Iihe glass plates have been cleaned and dried; make a visual check that the plates are fres

and o

After
the m

8.1.2

Wash
deterg

Drying time
Material ying
days
Foamed materials 1
Coated fabrics 2
Materials with a high water 7
content (e.g. leather)

rocedure
Cleaning

General
buch the beakers (5.3) on the outer surfaces. Do nettouch the glass plates (5.6) or the me
are hands; use gloves (5.13) or tongs.

her defects; if they are not, discard them:

tleaning, store all items, the beakers:upside-down, in a dust-free environment at room ten
basurements are made.

Cleaning with a dishwasher

the sealing rings (5(5)) ‘beakers and metal rings twice in a dishwasher (5.11) with ¢
ent (4.2). If the dishwasher is not connected to a deionized-water supply, rinse the clean

in dei

Prior fo each usejclean all glass plates twice in the dishwasher at 80 °C using a glass-cleanin
the dishwashef. is' not connected to a deionized-water supply, rinse the cleaned glass plates
water jat roomtemperature and dry them in an upright position.

It is r¢cammended that the glass plates are not reused more than a few times, since microscd

nized water.

ttal rings (5.4)

b of scratches

perature until

lass-cleaning
ed equipment

y detergent. If
in deionized

pic scratches

may affect the rate of deposition of any vapours and hence the reproducibility of the method. Discard any
glass plates that have surface scratches or abraded spots.

NOTE

8.2

Tests have shown that it is very important to use a neutral or acid detergent as alkaline detergent affects the
glass surface and the reflectrometric fogging value increases.

Control tests

In parallel with every fogging test, carry out a control test to determine the fogging value F of the reference
liquid DIDP. For this purpose, add (10 + 0,1) g of DIDP to a beaker, taking care not to moisten the inner wall of
the beaker. Place the beaker with the DIDP in the bath (5.1), using a different position for each test. After the
test period of (180 + 3) min at the bath temperature of (100 £ 0,5) °C, the fogging value shall be within

+3%

units of the value stated on the bottle. If this is not the case, check the test conditions.
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Carry out the same procedure with DIDP when determining the mass of the condensable constituents G. After
the test period of (16 £0,2) h at the bath temperature of (100 £ 0,5) °C, the mass of the condensable
constituents shall be within + 0,25 mg of the value stated on the bottle. If this is not the case, check the test

conditions.

NOTE

give a larger area with DIDP and a higher test result.

8.3 Arrangement of test pieces and test samples

It is very important not to moisten the walls of the beaker with the DIDP when handling the beaker, as this will

Insert the test pieces into beakers (one test piece per beaker). Do not touch the test pieces with bare hands.

Place the test
rolling and wg

When testing
the bottom of

pieces so that the visible side, i.e. the side facing the vehicle interior, faces upwards. To\p
rping of the test pieces, place a metal ring on each.

powdered, pasty or fluid materials, use a (10 + 0,1) g test sample, uniformly distributing
the inside of the beaker.

8.4 Measurements prior to the fogging test

When reflectometric values are to be determined, calibrate the reflectometer (5.9) in accordance wi

manufacturer
matt-white filt
edges of the

at a distance
reflectometer

s operating instructions. For this purpose, place a glass plate;‘with the non-tin side up
br paper backing and place a spacer on the glass plate. Make” markings on the spacer f

revent

t over

th the
on a
or the

eflectometer. Place the reflectometer against these markings. The measurement spots shall be

of (25 +5) mm from the centre of the glass plate. Take four readings Rgyq to Rgq Wi
aligned parallel to the plate edges (or the tangents to the plate edges in the case of ¢

plates), rotating the reflectometer by 90° between each reading,

Since the me
measurement
they can be p

When the m
polyethylene

preparing the
of paper edge

th the
rcular

asured reflectometer values before and after-the fogging test are to be linked in paifs, the

geometry must be the same in each casey The glass plates must therefore be marked s
psitioned in exactly the same way before and after the fogging test.

ass of the condensable constitients is to be determined, use aluminium foil discs|.

jloves when handling the discs. Take care not to crease the discs. A recommended met
discs is to cut them out by stamping from several layers of aluminium foil alternating with
-welded to the foil. Take care to avoid contaminating the discs when cutting them out. U

depression pfoduced in the discs by.the stamping procedure to give an improved seal with the sealin

Determine the

mass G of each dijscto = 0,02 mg.

8.5 Fogging test

8.5.1

Place a sealir
glass plate, w

Set-up

g ring‘on top of each loaded beaker. For the determination of the fogging value F, place a

o that

Use
hod of
layers
se the

J ring.

clean
or the

ith’its non-tin surface of known R value facing downwards, on top, covering the beaker. H

determination of the mass of the condensable constituents G, place a weighed aluminium disc (5.8), bright
side downwards, on the sealing ring, followed by a clean glass plate.

Place the beakers prepared in this manner in the thermostatic bath held at (100 + 0,5) °C.

NOTE 1

Other temperatures may be agreed upon by the interested parties.

Place a filter paper (5.7) on each glass plate (to prevent scratching of the surface of the glass plate), followed
by a cooling plate (5.2).

Set the temperature of the cooling water at (21 + 1) °C.

NOTE 2

Other temperatures may be agreed upon by the interested parties.

© 1SO 2007 — All rights reserved
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Ensure that the distance between the level of the bath fluid at the test temperature and the lower surface of
each glass plate is (60 £ 2) mm.

NOTE

8.5.2

3

Determination of fogging value F

Keep the beakers in the thermostatic bath for a period of (180 + 3) min.

When changing the test temperature, check the level as the volume of the liquid changes with temperature.

NOTE 1 Other periods may be agreed upon by the interested parties.
Then G;OU thc U:CIOO p:atco vv;thuut tuuyh;lly thU fuyy;l IB CUI IdUIIOGtU GIICIl OtUIC ;II [} hUI ;LUIItG: |JU tion, With the
fogging condensate upwards, in a dust- and draught-free atmosphere at (23 + 2) °C and (60\4 5) % RH. Do

not ex
Carry
NOTE

Prior
CONSis

pose the glass plates to direct sunlight.
out the measurement of the reflectometer value after a storage period of (60 + 6),min.
2

Other periods may be agreed upon by the interested parties.

0 measuring the fogging condensate with the reflectometer, check: visually that the con

Do n

t of droplets, and does not consist of a continuous film or contain\crystals or other struc
t measure reflectometer values of such condensates since.they give misleading re

condgnsates are formed, mention this fact in the test report. If necessary, repeat the test.

Recal|brate the reflectometer. Then place the glass plate on the’white filter paper backing, and

the gl

Place

ss plate.

the reflectometer over the guide markings and take four readings Rq4, R42, R13 and Rq4.

Measlire the reflectometer values for two test, pieces. If the fogging values obtained deviate

10 %
within

8.5.3

Allow

rom the mean value, test a further two.test pieces and calculate the mean value of only th
+ 10 % of the mean.

Determination of mass of condensable constituents G

the beakers to remain in_the thermostatic bath for (16 = 0,1) h. After this period, careful

aluminium discs, on their sealing rings, and store them with the fogged side up in a desiccator fg

Do nd
mass

Carry
than 1
for all

t overfill the desicéator. Do not expose the discs to direct sunlight in the desiccator. [
G4 of each fogged-disc to within 0,01 mg.

out measurements on two test pieces. If the masses of the condensable constituents de
0 % from_the mean value, test a further two test pieces and calculate the mean of the re
four test-pieces.

densate does
ural features.
sults. If such

the spacer on

by more than
bse which are

y remove the
r3,5hto4h.
Determine the

viate by more
sults obtained

9 Expression of results

To calculate the fogging value F, first calculate the fogging value F; for each glass plate using the equation

F :[Rﬂ LR Rz R14]X 100
7 (Ror Roz Roz Roa) 4
where
F; is the fogging value for the jth plate, in %;
Rqi1to Rq4 are the reflectometer readings for the fogged plate, in %;

Rpq to Ryy are the reflectometer readings for the unfogged plate, in %.

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=28b501e92863185badd3e9db46d907ca

ISO 6452:2007(E)

The fogging v

alue F, in %, is the mean of the Fj; values. Report F' to the nearest whole number.

To calculate the mass of the condensable constituents G, first calculate the mass of condensable constituents
G; on each aluminium disc using the equation

Gj=G1_

where

Gj

GO is th

Go

is the mass of the condensable constituents on the jth disc, in mg;

mass-of tha disc hefore the test in mg;
Iy H

G1 is th

The mass of
nearest 0,1 m

10 Precisi

Details of an
the method (¢

e mass of the disc after the test, in mg.

the condensable constituents G, in mg, is the mean value of the G; values¢Report G
g.

pNn

nterlaboratory test programme carried out in the USA, and the precision results obtained,
iven in ASTM D 5393 (equivalent to this International Standard), are given in Annex

guidance for dising the results in Annex B.

11 Testre
The test repo

a) areferen

port
t shall include the following particulars:

ce to this International Standard;

to the

using
A\ and

b) the parameter measured, i.e. the fogging value F or the mass of the condensable constituents G;
c) all detaild necessary for complete identification of the sample;
d) the temperatures and times used for the test;
e) the test results, i.e.
fogging vialue: individual values F;
arithmetic mean F
number of test pieces
control value (DIDP);
or
condensable constituents: individual values G;
arithmetic mean G
number of test pieces
control value (DIDP);
f) any special observations, e.g. details of condensates that could not be measured, large droplets, film
formation, crystal formation or running condensates;
g) any deviations from the standard test procedure;
h) the date of the test.
8 © 1SO 2007 — All rights reserved
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Annex A
(informative)

Precision results

A.1 General

The pgrecision calculations to express repeatability and reproducibility were performed in acq
ISO/TR 9272. Consult this for precision concepts and nomenclature. Annex B gives guidance

repea

A.2 Precision details

An interlaboratory test programme was conducted in the USA in 4989 using the met

ASTM

For egch material, all the samples were prepared by a single soureg, but the individual tes
prepafed at the laboratories that tested them. Each test result/was the average of th
determinations. Each laboratory obtained three test results for each*material.

A.3 Precision results

ability and reproducibility results.

D 5393 (equivalent to this International Standard). Four materials were tested by sever

ordance with

on the use of

hod given in

laboratories.
pieces were
ee individual

The pfecision results for all tests are given in Table A.1. See Annex B for guidance on using pregision results.
Table A.1 — Precision results
Material Within-laboratory Between-laboratory
(r) (R)

DIDP (1) 11,14 19,88

Grey body cloth 18,90 60,39

DIDP (2) 7,53 17,64

Brown vinyl 18,48 69,72

Average 14,00 41,90

(m)—1is the repeatability, expressed as a percentage of the average for the material;

(R) is the reproducibility, expressed as a percentage of the average for the material.

9
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B.1

Annex B
(informative)

Guidance on using precision results

positive difference in any two measurement values (i.e. without regard to sign).

value (of the
the applicablg

B.3 With th
decisions.

B.3.1 Fora
The differenc

under normal
not more than

B.3.2 Fora

The percenta

[t =]

between two
the test proce

B.4 With th
decisions.

B.41 Fora
The absolute
laboratories u

B.4.2 Fora

The general procedure for using precision results is as follows, with the symbol |x1 —x2| designating a

B.2 Enter thie appropriate precision table (for whatever test parameter 1S being considered) at an avjerage
measured parameter) nearest to the “test” data average under consideration. This line \w(ll give
r, (r), R or (R) for use in the decision process.
ese r and (r) values, the following general repeatability statements may be)lsed to[make
n absolute difference:
e |x1 —x2| between two test (value) averages, found on nominally’ identical material samples
and correct operation of the test procedure, will exceed the tabulated repeatability » on average
once in twenty cases.
percentage difference between two test (value) averages:
pe difference
|x1 +x2|/2}<100
est values, found on nominally identical-material samples under normal and correct operation of
dure, will exceed the tabulated repeatability () on average not more than once in twenty cases.
ese R and (R) values, the fallowing general reproducibility statements may be used to|make
n absolute difference:
difference |x1 —x2| between two independently measured test (value) averages, found |n two
sing normal and\Correct test procedures on nominally identical material samples, will exceged the

tabulated repfoducibility R2not more than once in twenty cases.
percentage difference between two test (value) averages:
pe difference

The percenta

[|x1 —x2|/|x1 +x2|/2}<100

between two independently measured test (value) averages, found in two laboratories using normal and
correct test procedures on nominally identical material samples, will exceed the tabulated reproducibility (R)
not more than once in twenty cases.

10
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